Endemic to Madagascar, the genus Uroplatus of the family Gekkonidae consists of 13 nominal species of leaf-tailed geckos. These forest dwelling lizards are famous for their cryptic and odd appearance. We describe a new species of the Uroplatus ebenaui group from the Montagne d'Ambre massif in northern Madagascar. Uroplatus finiavana sp. nov., is morphologically similar to the sympatric U. ebenaui but differs in multiple character state expressions, among which are a longer tail and an unpigmentated oral mucosa. It also can be differentiated from U. ebenaui and all other Uroplatus species based on a high level of divergence in the mitochondrial ND4 gene and the nuclear C-mos gene, and no instances of haplotype sharing exist in these genes among the analysed species. The new species is relatively abundant at Montagne d'Ambre National Park where at lower elevations (ca. 700 m) it occurs together with U. ebenaui, without any signal of genetic admixture. Records of U. ebenaui in the mountains and forest blocks of northern Madagascar (especially in the Tsaratanana massif) actually represent other candidate species with distinct morphology and characterized by a high genetic divergence from the described species. Beside the description of the new species we discuss the geographic provenance of the holotypes of the nominal species and synonyms in the U. ebenaui group and provide further information on the phylogeny of the U. ebenaui species group including the first incorporation of Uroplatus malama in a molecular data set.
Introduction
Due to its unique biodiversity and the continued decline of its biota as a result of human pressure, Madagascar is recognized to be among those countries with highest conservation priorities (Myers et al. 2000) . Even so, knowledge of its vertebrate fauna is far from complete, and new vertebrate species have been discovered and described at an unprecedented rate in the last few years (e.g., Yoder & Nowak 2006; Glaw et al. 2010) . Focusing on the herpetofauna, Madagascar harbors over 660 described species of which more than 95% are endemic to the island ). This high species diversity is associated with a high degree of microendemism, and this high percentage of range-restricted species is largely the outcome of a specific combination of climate, topography, vegetation and historical events (Wilmé et al. 2006; Schatz 2000) . One of the areas exhibiting high microendemism is Montagne d'Ambre, a volcanic massif covered by an extensive mountain forest that rises to an elevation of 1450 m, and forms an isolated rainforest patch surrounded by the otherwise dry habitat of the northern tip of Madagascar.
Established as a national park in 1958, and being among the seven most visited parks in Madagascar, Montagne d'Ambre National Park boasts over 75 species of reptiles and amphibians (Raxworthy & Nussbaum 1994; D'Cruze et al. 2008) . The relevance of this massif for the harboring of new and microendemic species is illustrated by the recent descriptions of various new reptile species (e. g. Glaw et al. , 2009 .
The Madagascar-endemic genus Uroplatus consists of the unique nocturnal forest dwelling leaf-tailed geckos, all of which display bizarre shapes and appearances that camouflage these animals. Currently containing 13 recognized species, the genus Uroplatus is represented by species that are distinguishable from other geckos by their rather flat or laterally compressed body, triangular head, and a leaf-shaped tail. Based on morphology (Glaw & Vences 1994 ) and molecular phylogenies the genus Uroplatus can be divided in several species groups: the U. fimbriatus group (U. henkeli, U. sikorae, U. sameiti, U. fimbriatus and U. giganteus), the U. lineatus group (U. lineatus), the U. alluaudi group (U. alluaudi, U. pietschmanni, U. guentheri and U. malahelo), and the U. ebenaui group (U. malama, U. ebenaui and U. phantasticus). Since its discovery, the majority of taxonomic studies have focused on the morphology of the genus. The first phylogenetic hypothesis on the genus' evolution was presented by Bauer & Russel (1989) , who recognized six species. Recent molecular and morphological studies have however indicated that species diversity of the genus Uroplatus is underestimated, even though a comprehensive data set has not yet been established, and population-level data on genetic variation are largely unexplored (Glaw et al. 2006; Greenbaum et al. 2007; Raxworthy et al. 2008) .
One of the still unresolved questions is the status of the small sized of the Uroplatus ebenaui group that are found at Montagne d'Ambre, despite these being well-known by the scientific community for the past two decades. Glaw & Vences (1994) mentioned that the representatives of U. ebenaui occurring in Montagne d'Ambre exhibited differences from those of typical U. ebenaui. Additional evidence for their morphological distinctness was found by Böhme & Henkel (1995) , and recently molecular evidence has supported the specific distinctness of this population (Greenbaum et al. 2007; Raxworthy et al. 2008) . In the present work, we provide further molecular and morphological evidence for this differentiation. We show that two species of the Uroplatus ebenaui group occur sympatrically at Montagne d'Ambre and describe one of them as a new species.
Material and methods
Sampling. Specimens were collected during nocturnal surveys, using flashlights or headlamps to locate individuals. Representative specimens were euthanized by injection of chlorobutanol solution, hardened in 90% ethanol and preserved in 70% ethanol. Locality information was recorded using Global Positioning System receivers. New specimens included in this study were deposited in the collection of the Zoologische Staatssammlung München, Germany (ZSM) and the Université d'Antananarivo, Département de Biologie Animale, Madagascar (UADBA). Historical type specimens used for the morphometric comparative analysis came from the Muséum National d'Histoire Naturelle de Paris (MNHN) and the Zoologisches Museum Hamburg (ZMH). FGZC, ZCMV and 2000-E refer to field numbers of F. Glaw, M. Vences and both respectively; URANO, JAR and UAMB refer to a survey done by E. Louis and F.M. Ratsoavina, ACZC to the field numbers of A. Crottini, and DRV to D. R. Vieites' field numbers. MPFC acronyms are field numbers of M. Pabijan.
To facilitate effective comparisons, the description scheme of the new species follows that of Uroplatus malama by Nussbaum & Raxworthy (1995) , and we used one adult male of Uroplatus malama (ZCMV 12128; to be catalogued in ZSM) to validate our interpretation of characters. Pictures of the living animal were taken at Andreoky in the Andohahela area, in southeastern Madagascar.
Definition of measurements (all in mm) and characters, shown in Figure 1 are as follows: snout-vent length (SVL); tail length (TaL); tail width (TaW); head length, measured from tip of snout to posterior end of the cranium (HL1); head length, measured from snout tip to small central head prominence (HL2), maximum head width (HW), forelimb length (ForL), measured from the proximal end of the humerus to the distal tip of the longest finger, hindlimb length (HiL), measured from the proximal end of the femur to the distal tip of the longest toe, length of medial posterior projection of the interorbital ridge (IRPL), neck triangle length (NTL), measured from the posterior edge of a small central head prominence (which is present in the U. phantasticus group species behind the interorbital ridge) to the point where the two lateral skin folds of the posterior head meet centrally on the neck (these ridges are well visible in Figure 8g ). Morphometric data were analyzed using Statistica software (Statsoft) employing nonparametric Mann-Whitney U tests. Molecular work. Two types of tissue samples were used in the molecular study (tail tip or muscle from the femur). All tissues were preserved in 96% ethanol for molecular analysis. Total genomic DNA was extracted from the tissue samples using proteinase K digestion (10 mg/ml concentration) followed by a standard salt extraction protocol (Bruford et al. 1992) . Standard protocols for PCR amplification were used to amplify two gene segments: a fragment of the mitochondrial NADH dehydrogenase subunit 4 (ND4) using the primers ND4 5'-CACCTAT-GACTACCAAAAGCTCATGTAGAAGC-3' and LeutRNA 5'-CATTACTTTTACTTGGATTTGCACC-3' (Arévalo et al. 1994 ) and a fragment of the nuclear proto-oncogene mos gene (C-mos) using the primers CO8 5'-GCTTGGTGTTCAATAGACTGG-3' and CO9 5'-TTTGGGAGCATCCAAAGTCTC-3' (Han et al. 2004 ). We generated sequences using an automated DNA sequencer (ABI 3130 XL, Applied Biosystems) and aligned them using CodonCode Aligner (Codon Code Corporation) with the ClustalW algorithm. Altogether we analyzed 23 ND4 and 41 C-mos sequences of several individuals of the U. ebenaui species group, using samples collected between [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . Newly determined sequences have been deposited in GenBank (accession numbers JN038075-JN038137).
Bayesian inference (BI) searches were performed with MrBayes 3.1.2 (Ronquist & Huelsenbeck 2003) . The Akaike Information Criterion (Akaike 1974) in MrModeltest v2.2 (Nylander 2002 ) selected a GTR+I+G model as the best fitting model to explain our ND4 data, and we consequently implemented this model in our BI analysis. We performed two runs of 10 million generations (started on random trees) and four incrementally heated Markov chains (using default heating values) each, sampling the Markov chains at intervals of 1000 generations. Stabilization and convergence of likelihood values occurred after three million generations. The first five million generations were conservatively discarded and five millions trees were retained post burn-in and summed to generate a majority rule consensus tree ( Figure 5) .
Haplotypes of the C-mos fragment were inferred using the PHASE algorithm (Stephens et al. 2001) implemented in DnaSP software (Version 5.10.3; Librado & Rozas 2009 ). Haplotype network reconstruction of phased sequences of the C-mos fragment ( Figure 7) were performed using the software TCS, version 1.21 (Clement et al. 2000) based on the parsimony algorithm of Templeton et al. (1992) .
Results
Identity of the described taxa in the Uroplatus ebenaui species group. To confirm the taxonomic distinctness of the Uroplatus from Montagne d'Ambre (Figure 2 ), we first investigated the identity of the available scientific names in the U. ebenaui group. We reviewed the original literature and/or examined the type specimens of all nominal species in this species group and all their junior synonyms. Original measurements of specimens examined by us are given in Table 1 . Specimens of the different species and candidate species in life are shown in Figs. 2, 3 and 8; other morphological and morphometric characters are reported in Figs. 4 and 5; the molecular differentiation among taxa is shown in Fig. 6 and 7 ; and the geographical distribution recorded for each species in the group as taken from the literature and own data is shown in Figure 9 . Uroplatus ebenaui -This is the oldest nominal species in the U. ebenaui group and was described by Boettger (1879) from Nosy Be (as "Nossi Be"). This species is characterized by (1) an almost straight line of dermal folds between the eyes (interorbital ridge) that connects the supraciliary spines, (2) a short (TaL/SVL 0.216-0.398, mean 0.317± 0.07) and narrow (TalW/SVL 0.047-0.088, mean 0.066± 0.02) original tail; (3) relatively short forelimbs (ForL/SVL 0.333-0.421, mean 0.382± 0.03); and (4) a blackish oral mucosa. Several of these features (such as the straight interorbital line) have been previously noted by Böhme & Henkel (1995) in their account of the holotype of U. ebenaui. Therefore, little doubt remains about the identity of this species.
Uroplatus boettgeri-This nomen was coined by Fischer (1884) based on a single holotype (ZMH R04356) from "Nossi Be" (examined by us). The short original tail of the subadult holotype (TaL/SVL 0.280), the presence of a straight line between the eyes, and the presence of a blackish oral mucosa, are in full agreement with Uroplatus ebenaui. Therefore, we continue to consider U. boettgeri to be a junior synonym of U. ebenaui.
Uroplatus phantasticus-Boulenger (1888) based his original description of U. phantasticus (including a figure) on a single gravid female that lacked exact locality data (type locality: Madagascar) and that had no tail. This specimen was collected by Rev. R. Baron. Five years later, Peracca (1893) described an additional specimen from Andrangoloaka (catalogue number MZUT R.2548 according to Andreone 1991) with a short tail of 12 mm (which is possibly regenerated). Bauer & Russell (1989) mentioned the catalogue number of the holotype of U. phantasticus as being BMNH 1946.8.26.64 and stated "Andrangoloaka, 19°02'S, 47°55'E" as the type locality of this species, apparently in error.
According to Dorr (1997) , Rev. R. Baron travelled extensively throughout Madagascar, but apparently toured in the northwest, north and northeast of the island no earlier than 1891, subsequent to the description of Uroplatus phantasticus. All Malagasy amphibians and reptiles collected by Baron and described by Boulenger are from type localities in the northern central eastern portion of Madagascar (e. g. Boophis albilabris), or in the southern central east (e. g. Madascincus macrolepis, Calumma gastrotaenia, Liophidium torquatum, Pseudoxyrhopus microps,Tam-nosophis infrasignatus, Mantella baroni; biogeographic regions according to Boumans et al. 2007) . Consequently, we hypothesize that the holotype of Uroplatus phantasticus probably was collected in the same general area as the types of these species, and most likely in the southern central east of Madagascar. In northern and southern central east of Madagascar, the most common species of the U. ebenaui group is a comparatively large species characterized by a long and broad tail (TaL/SVL 0.622-0.756). However, from the area of Fierenana in the northern central east, another taxon with a very short tail (U. ebenaui-like) is also known. Additional data are required to clarify the type-locality of U. phantasticus since the holotype is devoid of an intact tail; therefore, its tail length and width cannot be ascertained. Our morphometric analysis indicates that besides other characters, the long-tailed form is characterized by a rather relatively short head length. Using Boulenger's original measurements of the holotype (snout-vent length 58 mm calculated as total minus tail length, and head length of 17 mm), the relative head length is 0.293, which conforms well to the values we measured in the long-tailed form (HL/SVL 0.273-0.304, mean 0.291± 0.01). Despite variation and overlapping ranges of this character, most other species in the group have relatively longer heads, with average values of HL/SVL being 0.3. The taxa with longer heads include U. ebenaui, the new species from Montagne d'Ambre, and specimens from Fierenana. Based on this character, we hypothesize that the holotype of U. phantasticus is indeed conspecific with the long-tailed form, although this hypothesis needs further confirmation based on a closer morphological examination of the holotype, including assessment of the color of its oral mucosa.
Uroplatus schneideri-The original description of U. schneideri was based on a single juvenile holotype (MNHN 1914.4 ) from the Manjakandriana forest (Lamberton 1913) , which evidently refers to the region around the village which is located on the national road between Antananarivo and Moramanga, a geographic region in which the long-tailed Uroplatus species (considered to be U. phantasticus) is typically encountered. The holotype (examined by us) possesses a relatively long and large original tail (TL/SVL 0.351), has a black oral mucosa and is from a region where U. phantasticus is widespread. Therefore, we hypothesize that U. schneideri is conspecific with the long-tailed species from central eastern Madagascar, and we are confident that the synonymy of U. schneideri and U. phantasticus is warranted. Uroplatus malama-This species was described by Nussbaum & Raxworthy (1995) . With a snout-vent length of 71 mm (male holotype) to 77.5 mm (male ZCMV 12128), it is the largest species of the U. ebenaui species group, with a tail long (TL 43 mm in the holotype, 56.1 mm in ZCMV 12128), wide (maximum tail width 12.5 mm in the holotype, 18.4 mm in ZCMV 12128, TL/SVL 0.606-0.724, n=2) and strongly serrated. This taxon differs from all the other species by lacking dermal spines on the head, body, limbs and tail base.
Species description
Based on our review of available names in the U. ebenaui group above, and our morphological and molecular comparisons as reported below, we conclude that the species from Montagne d'Ambre represents a distinct and independent evolutionary lineage that differs from all nominal species of Uroplatus, and that no earlier nomen is available to refer to it. We therefore here describe it as new species. Diagnosis. Uroplatus finiavana sp. nov. differs from all other taxa of the U. fimbriatus species group (U. fimbriatus, U. giganteus, U. henkeli, U. sikorae and U. sameiti) and U. lineatus by its smaller size (adult SVL 52-65 mm versus at least 85 mm) and lack of lateral membranous fringes on any part of the body and limbs; and from Uroplatus alluaudi, U. guentheri, U. pietschmanni, and U. malahelo by its smaller size (adult SVL 52-65 mm versus 69-81 mm), laterally compressed body with a vertebral keel, and more triangular head.
The new species is most similar to the other species of the Uroplatus ebenaui group (U. ebenaui, U. phantasticus and U. malama).
Uroplatus finiavana differs from U. malama by its smaller body size (SVL 52-65 mm versus 71-77 mm); shorter (TaL/SVL 0.42-0.65 versus 0.61-0.72) and narrower tail (TaW/SVL 0.05-0.14 versus 0.18-0.24), an unpigmented oral mucosa (versus blackish oral mucosa), and the presence of spines on the body, head, limbs and tail base (versus their absence).
Uroplatus finiavana differs from U. ebenaui by its slightly larger body size (SVL 52-65 mm, mean 58.2 mm versus 45-63 mm, mean 54.3 mm), longer tail (TaL/SVL 0.42-0.65 versus 0.22-0.40), longer forelimb (ForL/SVL mean 0.42 versus 0.38), posteriorly curved interorbital ridge (versus almost straight), the median posterior extension of the ridge (1.6-3.0 mm versus 0.0-1.1 mm), more extended neck triangle (neck-triangle length 7.3-14.2 mm versus 1.7-3.4 mm), and by its non-pigmented oral mucosa (versus blackish oral mucosa).
Uroplatus finiavana differs from U. phantasticus in its slightly smaller body size (SVL 52-65 mm, mean 58.2 mm versus 52-76 mm, mean 60.3 mm), shorter (TaL/SVL 0.42-0.65 versus 0.62-0.76) and narrower tail (TaW/ SVL 0.05-0.14 versus 0.16-0.20), and its unpigmented oral mucosa (versus blackish oral mucosa).
In addition, U. finiavana differs from all other species of the Uroplatus ebenaui group (see Figures 6 and 7 ) and from all other species of Uroplatus (Greenbaum et al. 2007; Raxworthy et al. 2008) by its substantial degree of genetic differentiation.
Description of the holotype. Male specimen in good condition, with original tail attached to the body and partially everted hemipenes. Measurements and counts of the holotype: snout-vent length 59.0 mm, tail length 35.3 mm, maximum tail width 5.7 mm, and right forelimb length 25.5 mm. Head triangular in dorsal view, postorbital region (measured from posterior border of eye to anterior border of ear opening) of similar length to that of the snout (from anterior eye border to snout tip); snout sloping strongly and continuously downward anteriorly; snout depressed, short (1.3 times longer than eye diameter); canthus rostralis indistinct; eyes large, bulging slightly above dorsal surface of cranium, directed laterally, pupil vertical with crenate borders; ear opening very small (horizontal diameter 0.6-0.8 mm), its opening facing posterolaterally, but also posteroventrally (ear opening clearly visible in ventral view); nares laterally oriented; body somewhat laterally compressed, without lateral fringes; limbs well developed, without fringes, forelimb reaches beyond tip of snout and almost to the groin (forelimb length/axillagroin distance 98%), hind limb reaches beyond axilla (hind limb length/axilla-groin distance 132%); tail 60% of snout-vent length, membranous borders of the tail narrow (maximum width on each side 1.6 mm) and completely absent from the distal tip of the tail. Nares separated from each other by eight small granular scales, from the first supralabial by one scale, and from the rostral scale by two scales; first supralabial taller than others; rostral entire, much wider than tall; mental scale very small, not differentiated from infralabial scales (total series of infralabials, left and right, plus the intervening mental scale yields a count of 35); no enlarged postmental scales or chin shields; dorsal and ventral scales of head, neck, body, limbs, and tail small, granular, juxtaposed and largely uniform in size, except for the irregular lines on the head and body which consists of series of slightly enlarged scales. Two curved lines starting at the posterolateral parts of the head converge in the neck forming a V-shaped pattern (neck triangular line). A curved, moderately distinct and posteriorly directed line is present between the eyes and connects the supraciliary spines. Several spines on the posterior parts of the head, on hind limbs and a single pointed flap on the posterior portion of each upper eyelid; upper eyelid becomes broader as it approaches the parietal region of the head.
Coloration: All dorsal surfaces are brown in color except the tail which is light brown mottled with greybrown and with few dark spots on the neck and one larger dark spot on the middle of the back after more than 6 years in alcohol. The mottling of the body is configured as a series of fine posteriorly directed markings along the dorsum. Tail is uniformly light brown. Two whitish spots present below each eye. Chin and throat beige with a distinct blackish wide V-marking that merges together to form an indistinct dark longitudinal line that fades on the throat. Venter is light grey with few scattered small darker spots. Lower hind limbs and feet are slightly darker than other ventral surfaces. Postpygal portion of tail is marked with a whitish spot. Oral mucosa unpigmented.
Variation. The dorsal ground color varies from light beige (ZSM 323/2004 (ZSM 323/ , 325/2004 (ZSM 323/ , 326/2004 (ZSM 323/ , 327/2004 ) to reddish-brown (ZSM 324/2004) , to dark-brown (ZSM 322/2004 ) and grey (ZSM 329/2004) . Dark spots are most evident in those paratypes with light beige ground color, whereas the other specimens are largely uniform in coloration and lack prominent dark spots.
The ventral side of all paratypes is similar to that of the holotype except for two characters. First, the V-marking on the chin of the holotype is absent from two of the paratypes (ZSM 322/2004 and ZSM 329/2004) or is indistinct (ZSM 1135 /2003 and ZSM 1132 /2003 and also, the scattered dark spots are absent from three paratypes (ZSM 324/2004 , ZSM 322/2004 and ZSM 329/2004 . One of the paratypes (ZSM 327/2004) shows distinct lateral dark line starting slightly under the axilla and continues to the groin. The presence of a white spot in the postpygal area is not constant and is only found in three of the eleven paratypes.
Color photographs most likely showing Uroplatus finiavana have appeared in several publications, including those of Andreone (1991) , Glaw & Vences (1994: color photo 252), Böhme & Henkel (1995: Figures 11, 12, 13, 14) , Svatek & van Duin (2002) , Glaw & Vences (2007: 378) and Schönecker (2008: 125-126) . The same pattern as those encountered in the preserved specimens is observed in living animals. In some specimens, the markings on the head and the dorsum are underlined with darker coloration. Whitish spots below each eye are sometimes absent or are reduced to a single one. (1) those mentioned in the text, (2) those for which molecular data are presented herein or are available from us (unpublished), and (3) Andringitra Massif which is the southernmost record of U. phantasticus vouchered by a DNA sequence (Raxworthy et al. 2008) . The Zahamena locality for U. phantasticus bears a question mark due to the high genetic differentiation of this population, which leaves its actual specific identity in need of confirmation.
Hemipenis structure. Because the holotype does not have a fully extruded hemipenis, we used one of the paratypes ZSM 1133/2003 with fully everted hemipenis for the description (Figure 4) . In common with the other species of the ebenaui group, the hemipenis bears two lobes that become more obvious towards the apical region. The calyx displays a protuberance with a honeycomb appearance within which the sulcus spermaticus is concealed. The latter has a smooth surface. One to four folds separate the protuberance from the apex, which exhibits several papillae that wrap a single structured pedunculus in each side. A more in-depth description and comparisons with other taxa will be presented elsewhere.
Etymology. The specific name is derived from the Malagasy word "finiavana" meaning initiative. We refer to the fact that we took the initiative to name the species following years of this taxon having been recognized as likely being distinct. The name is used as a noun in apposition.
Distribution. In several herpetological surveys carried out in 1994, 2000, 2003, 2004, 2006 and 2009 , the new species was encountered in the rainforest of Montagne d'Ambre National Park between 700-1350 m a.s.l. and in secondary forest fragments of lower elevation close to the town of Joffreville, where both U. finiavana and U. ebenaui occur sympatrically. This protected area is completely isolated from the major rainforest blocks of northern and eastern Madagascar and covers a surface area of 182 km 2 (Nicoll & Langrand 1989; Raxworthy & Nussbaum 1994) . D'Cruze et al. (2008) reported encountering this new species in the adjacent forest (Réserve Spéciale Forêt d'Ambre) that has a lower elevation range of 400-850 m a.s.l.; but we cannot exclude the possibility that these records may partly, or entirely, refer to U. ebenaui. Records of U. ebenaui from the neighboring rainforest blocks (Anjanaharibe-Sud, Manongarivo, Marojejy, Tsaratanana and Makira) might be referable, by DNA sequences and morphology, to other taxa.
Habitat and habits. The holotype was collected in primary forest in Montagne d'Ambre National Park during a night survey. The species is nocturnal, arboreal and is remarkably common within the national park, especially around 800-900 m a. s. l., where it is possible to encounter 10 individuals during a single night's walk (for instance on the path "Voie des mille arbres"). Remarkably, most of the encountered specimens have lost their original tail. One individual was observed feeding on a cockroach.
Morphometric differentiation. Relative tail length and relative tail width were recorded as ratios relative to SVL; these values were calculated separately for males and females. Figures 5a and 5b show that the same pattern is evident in both sexes. The new species, U. finiavana, shows intermediate values of tail length and tail width relative to two other described species of its clade (U. ebenaui and U. phantasticus), and the differences are statistically supported (Mann-Whitney U test, pooling males and females; P < 0.01). Figures 5c and 5d compare neck triangle (NTL) and medial posterior projection of the interorbital ridge length (IRPL), revealing only two clusters; U. ebenaui differs from U. finiavana and U. phantasticus in its smaller values for these two parameters. Significant differences only exist between U. ebenaui and U. finiavana for NTL, IRPL and relative ForL (P < 0.01). There is no significant differentiation among the three species in relative hindlimb length.
Molecular differentiation and phylogenetic relationships. The phylogenetic tree inferred from the Bayesian analysis of the mitochondrial ND4 gene is shown in Figure 6 . We emphasize that this tree should be considered as preliminary as it is based on comparatively short sequences of a single gene. Rather than a reliable phylogeny, this tree wants to depict genetic similarities and differences among the specimens studied. On this basis, the morphological differences observed between the new species and U. ebenaui from the type locality (Nosy Be) and U. phantasticus are supported by molecular data. The tree displays a subdivision of the U. ebenaui group into seven deeply divergent clades, with U. malama occupying a basal position. Besides the described species, the tree contains additional deep genealogical lineages, which we here classify as candidate species according to the scheme of Vieites et al. (2009) . First, based on our initial assessment of identity of the nominal species, we assume that four of these are included in the phylogram: U. ebenaui, U. phantasticus, and U. malama, plus U. finiavana sp. nov. as described herein. Secondly, Uroplatus sp. 4 from Anjanaharibe-Sud is an Unconfirmed Candidate Species (UCS) due to its high genetic divergence but insufficient morphological data to assess its status. Uroplatus sp. 1, 2 and 3 can be considered as Confirmed Candidate Species (CCS) because of their concordant divergence in both molecular and morphological data (e.g.: tail shape) (see Figs. 5 and 8) .
Uroplatus finiavana is the sister species of the clade consisting of high elevation CCS Uroplatus sp. 3-4, and this sister relationship is strongly supported [Bayesian Posterior Probability (BPP)= 1.00]. The cluster of U. finiavana and Uroplatus sp. 3 and 4 is the sister clade of Uroplatus sp. 2 (strongly supported relationship: BPP= 1.00).
The analyzed samples of U. phantasticus do not cluster as a monophyletic group. Uroplatus phantasticus from Anjozorobe and Ranomafana constitutes the sister species of U. sp. 1, although this sister-relationship is not strongly supported, and U. phantasticus from Zahamena is basal to the clade composed of U. finiavana and U. sp. 2-4, but also in this case the phylogenetic relationships are not reliably resolved. The monophyly of the clade consisting of U. finiavana, U. sp. 1-4 and U. phantasticus from Zahamena, Anjozorobe and Ranomafana is strongly supported (BPP= 0.98). The phylogenetic tree is somewhat concordant with altitudinal range data: U. ebenaui from the lowland occupies a basal position, followed by the CCS of U. ebenaui, both U. phantasticus lineages and U. finiavana from mid-elevations, and by the UCS U. sp. 4 and the CCS U. sp. 3 from the high mountains in a deeply nested position.
Among the analyzed taxa, exceptionally large genetic distances (uncorrected pairwise distances shown in table 2) in the ND4 gene are evident. The highest observed value is 37.5% and is observed between U. ebenaui from Nosy Be and U. phantasticus from Ranomafana (individual URANO4.29), whereas the smallest value among major clades is found between the candidate species U. sp. 3 and U. sp. 4.
Uroplatus finiavana is highly divergent from all other lineages of the Uroplatus ebenaui species complex. The uncorrected pairwise genetic distances of U. finiavana from U. sp. 1-4, U. phantasticus from Zahamena, U. phantasticus from Ranomafana and Anjozorobe, U. ebenaui and U. malama ranges from 20.8 to 34.5%. These large genetic distances corroborate the separation of the newly described species from all other lineages and known species included in this study. Moreover, relatively large genetic divergences are found between individuals assigned to the same species. For instance, the uncorrected genetic distance between U. phantasticus from Ranomafana and Anjozorobe is 6.6% and the uncorrected genetic distance between U. ebenaui from Nosy Be and Berara is 18.2%.
As our goal was not a detailed phylogenetic reconstruction but a test for concordant differentiation in two independent genetic markers for integrative taxonomic purposes (see Padial et al. 2010) , we analyzed the nuclear Cmos sequences separately from the mitochondrial ND4 sequences, and used a network analysis to better visualize the low degree of haplotype differentiation among the focal taxa. The haplotype network reconstruction based on the C-mos data revealed no evidence of haplotype sharing between U. finiavana and other species and candidate species of the U. ebenaui group (Figure 7 ). This congruence between mitochondrial and nuclear data supports the status of the new species as a separate evolutionary lineage and indicates the likely absence of gene flow among different lineages of the U. ebenaui group. Individuals from Tsaratanana assignable to Uroplatus sp. 1-3 in the haplotype network (Figure 7 ) are in grey and haplotype sharing among some of these candidate species occurs. For instance, Uroplatus sp. 2 from Tsaratanana (ca 2000 m a. s. l.), Marojejy and Makira's western slope have the same haplotype as Uroplatus sp. 3 from the Andrevorevo part of the Tsaratanana massif (ca 1700 m a. s. l.). et al. (2009) found that undiscovered taxa are phylogenetically widespread among Malagasy frogs, and this seems also to be true for the leaf-tailed geckos, the genus Uroplatus (see Figure 6 ). Our work is congruent with previous studies on Uroplatus, especially the molecular surveys of Greenbaum et al. (2007) and Raxworthy et al. (2008) . By using morphological characters and the information provided by different genes, Raxworthy et al. (2008) identified several candidate species from different places around the Tsaratanana Massif.
Discussion

Vieites
Uroplatus finiavana sp. nov. has been found to be morphologically differentiated by numerous researchers (Glaw & Vences 1994; Böhme & Henkel 1995) . Tail shape and length, and the lack of pigmentation of the oral mucosa support its distinctness from U. ebenaui and U. phantasticus. Tail shape and size, in particular, are known to be valid taxonomic characters for the recognition of nominal species of Uroplatus. These characters alone strongly support the status of U. finiavana as an independent evolutionary lineage (Padial et al. 2010) . In addition, both mtDNA and nuclear sequences provide concordant support for the distinctive status of U. finiavana, which alone would suffice for defining this species as new, following the genealogical concordance method of phylogenetic species recognition (GCPSR) (Avise & Ball 1990) . However, the concordance between the molecular and morphological data is the most convincing argument and leaves little doubts about the specific distinctness of U. finiavana.
The species diversification mechanisms that have been responsible for generating the current pattern of high species diversity and microendemism in Madagascar are a matter of intense debate ). Although no detailed conclusions can be drawn from the limited data available for the species of the genus Uroplatus, it is still possible to outline a plausible, hypothetical scenario of diversification in the U. ebenaui group on the basis of our phylogeny and taxonomic conclusions. The basal position of U. malama and of U. ebenaui in our phylogram indicates an initial split between southern and northern lineages. The ancestral lineage in northern Madagascar further diversified, with one lineage (corresponding today to U. ebenaui) becoming adapted to lower elevation habitats and one lineage colonizing the rainforests at mid-elevations (see Figure 6 ). These mid-altitude specialists dispersed, and the southern populations became isolated and diverged into the U. phantasticus lineages, whereas the northern populations diverged to become U. sp. 2 and U. finiavana. A further population of this northern clade also occupied higher elevations: the candidate species U. sp. 3 and U. sp. 4, representing the only nocturnal geckos in Madagascar occurring at elevations between 1500-2500 m a.s.l. This hypothesis requires further testing by addition of more extensive DNA data from multiple genes which is currently underway (F. Ratsoavina, work in progress), including partitioned analysis to take into account different substitution rates of codon positions and genes.
Several microendemic reptile and amphibian species occur in the Montagne d'Ambre massif: Uroplatus finiavana, Brookesia tuberculata, B. antakarana, B. ambreensis, Furcifer timoni, Calumma ambreense, Calumma amber, Paracontias brocchii, Liopholidophis dimorphus, Rhombophryne matavy and Boophis baetkei. As mentioned above, U. finiavana is commonly encountered within Montagne d'Ambre National Park where the habitat remains quite pristine. The only other known locality of U. finiavana is a secondary forest fragment outside the park boundaries near Joffreville, the closest village to the national park. Several individuals were encountered there in 2009. The latter forest is remarkably different from the habitat of the sampling localities inside the National Park, although we never observed the species in much degraded vegetation. Its broad distribution inside the protected area, from 700-1350 m a.s.l. is suggestive of a rather high short-term probability of survival for the species. However, since its range is restricted to Montagne d'Ambre, and forests in this general area (e.g. in Fôret d'Ambre Special Reserve) are under strong pressure from deforestation, we propose that this species should be listed as Near Threatened in relation to the criteria of IUCN red list.
